Regulation of monocarboxylate transporter 1 in skeletal muscle cells by intracellular signaling pathways.
Skeletal muscle is the major producer of lactic acid in the body, but its oxidative fibers also use lactic acid as a respiratory fuel. Monocarboxylate transporter (MCT) 1 has been suggested to play a major role in influx of L-lactic acid for oxidation. The regulation mechanism of MCT1 was characterized utilizing rhabdomyosarcoma cells as an in vitro skeletal muscle model. The uptake of L-lactic acid via MCT1 was studied in the presence of various intracellular regulatory pathways, including pathways mediated by protein kinases A, C and G (PKA, PKC and PKG), protein tyrosine kinase (PTK), and Ca2+/calmodulin modulators. The results showed that PKG-, PTK-, and Ca2+/calmodulin-mediated regulatory pathways play no role in the regulation of L-lactic acid uptake, but a role for PKC- and PKA-mediated pathways was apparent. Uptake of L-lactic acid appeared to be stimulated by phorbol 12-myristate 13-acetate (PMA, a PKC activator) via an increase in Vmax of transport processes with no alteration in Km. In parallel, PMA treatment also resulted in an increase in the level of MCT1 expression. On the other hand, exposure to 8-Br-cAMP, a cAMP analog, and to forskolin, an adenylyl cyclase activator, resulted in a significant decrease in L-lactic acid uptake. Additionally, 8-Br-cAMP reduced Vmax but not Km values. Parallel to the decrease in Vmax of L-lactic acid uptake, the level of MCT1 expression was decreased in response to incubation with 8-Br-cAMP. These results indicate the possible involvement of a PKC- and PKA-mediated pathway associated with expression of MCT1 and lactate transport.